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PROGRAMMER'S GUIDE FOR SUBROUTINE PLOT3D

identificaticn
~ PLOT3D -A Subroutine Which Generates Three-Dimensional Hi&deg Line Displays
Author ~Larry Gales

Date -May, 1978- Center for Quantitative Science in Forestry, Fisheries

and Wildlife, University of Washington, Seattle, Washington 98195

Purpose

PLOT3D is a subroutine package which generates a vaviety of three-dimensional
hidden line CalComp-tyr« displays. The package features multiple plots per page,
with or without annotation, or annotation without plots; multiple pages; automatic
scaling; Zlexible titling; two-dimensional interpolation over the image space;
choice of size and location of plots on a page; choice of viewing angle‘and viewing
distance; and various options which affect the appearance of the plot. Each page
of plots fits on a standard 8-1/2 x 11 inch page with margins of sufficient size to
permit inclusion in three-ring binders. For a morémaetailed description of the

purpose and usage of PLOT3D refer to its user's guide (Gales 1978).

Usage

PLOT3L communicates with the calling program through: (1) an argument list,

(2) common blocks, (3) files, and (4) a set of file manipulation subroutines.
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*Argument List:

PLOT3D is invoked by the following statement in the calling program:

CALL QQPL3D(TLF, ERF, DTF, DTF1, NX, NY,

. LBOX, LHIDE, XMIN, XMAX, YMIN, YMAX,
. ZMIN, ZMAX, XRICH, YRICH, DFAULT,

. XVIEW, YVIEW, ZVIEW, XC, YC,

. XSIZE, YSIZE, PAGE, TITLE, LOCTIT, -
. PXC, PYC, ERR)

|
where QQPL3D is the main eatry point in PLOT3D. All of the arguments, except

PXC, PYC, and ERR are input arguments only and are unaffected by the opération

’ of the program. ERR is_an output argument which is set greater than zero if,

* and only if, PLOT3D detects an error. PXC and PYC are input/output arguments
and contain the location of the lower left corner of the previous plot upon exit
from PLOT3D. PXC and PYC should never be assigned values in the calling program

except prior to the very first call, in which- case they should be set to zeroes.

The types, restrictions, and descriptions of the arguments are as follows:

»



ARGUMENT LIST

RESTRICT-
NAME TYPE IONS DESCRIPTION

TLF Integer See file The unit number of a file written
descriptions by the calling program which
contains titles which annotate the
plot.

ERF Integer See file The unit number of a file written
descriptions by PLOT3D which displays error
messages.

DTF Integer See file The unit number of a binary file

: descriptions. written by the calling program which
contains the X, Y and Z coordinates
of the image points to be plotted.

DTF1 Integer - See file The unit number of a binary scratch
descriptions file written by PLOT3D which contains
the coordinates of points to be
plotted.

The number of grid cells in the
image space along the x and y axes.

NX Integer
NY

NN
Iala
[ Ne]

NX
NY

1AlA
w W

LBOX Integer 0, 1, 2, or 3 The box control for subroutine PICTURE.
This parameter controls the structure
of the three-dimensional window, or
box, which contains the plot. The
options are: '

N = O

No box lines.

Surface and box lines.

Surface, box, and side

bars.

Surface, box, side bars
and labels.

LBOX
LBOX
LBOX

nou

[
W

LBOX

Normally, LBOX = 3.

LHIDE Integer 0, 1, 2, -1, =2 The hidden line control parameter for
subroutine PICTURE. The options are:

No hidden lines r=moved.

Hidden lines of plot but

not of box are removed.

LHIDE = 2: All hidden lines are
removed.

LHIDE < 0: Visible portions of the

(} underside are also plotte

LHIDE = O
LHIDE = 1

Normally, LHIDE = 2




RESTRICT-

NAME TYPE IONS DESCRIPTION

XMIN Real > -10%° XMIN, XMAX, YMIN, YMAX, ZMIN, and
XMAX ZMAX define a three-dimensional
YMIN < 10%° window which encloses all the data
MAX | in the image space to be displayed.
ZMIN . Data outside the window are not
ZMAX . shown. If one or more of the

following conditions hold:
XMIN > XMAX, YMIN > YMAX, ZMIN > ZMAX

the computer considers the limits to

be unspecified by the user and computes
new limits for the axis or axes in
question which are sufficient to
include all the data along that axis or
axes in the image space.

XRICH Real >0 XRICH and YRICH are the Ax and Ay incre-
YRICH ments used in two-dimensional inter-
polation (enrichmenf). If either is zero,
no enrichment takes place. The user should
note that the values of XRICH and YRICH
should be coordinated not only with the
data, but also with the size of the window
set by XMIN, XMAX, YMIN, and YMAX. If
either is too small, the computer will
consume too much computer time, whereas
large values of XRICH or YRICH will affect
the appearance of the plot. Note that
interpolation should only be applied to -...
data which are correctly organized on the
binary data file.

DFAULT | Real > -10%° DFAULT is the default value assigned to
all.cells in the image space. DFAULT
5_1029 is usually set to zero.
XVIEW Real IXVIEWI The point of view in space, in inches, from
-YVIEW > XSIZE which the plot is seen by the user.
ZVIEW | YVIEW| Normally, XVIEW and YVIEW should be
> YSIZE ‘ negative, indicating that the observer
IZVIEWI is behind the plot so that it appears in
> XSIZE front of him, while ZVIEW should be positive,
IZVIEWI . indicating that the observer is above the
> YSIZE plot looking down. The user may have to

experiment with different values for these
viewpoints in order to obtain the desired
view of the plot.

7




. RESTRICT~

NAME TYPE IONS DESCRIPTION

XC Real 0.5<XC <8 The location on a page of the lower left

YC ' corner of a box which encloses the plot.

0.5 < YC < 10.5 |The distances are in inches from the lower
left corner of the page. -

XSIZE Real XSIZE > .1 The size of a box, in inches, which is to

YSIZE XC + XSIZE < 8 contain the plot.

YSIZE > .1
YC + YSIZE < 10.5

PAGE Logical | T or F If PAGE = T (true), then the current page is
skipped and the current plot is written on the
next page. I1f PAGE = F (false), the current
plot is written on the current page.

TITLE Logical | T or F If TITLE = T (true), then the current plot
consists of plot titles only, with no plot.
If TITLE = F (false), then both plot and
plot titles are written. Note that in the
former case, the entire area defined by
XSIZE, YSIZE is available for plot titles
(or any other text), whereas in the latter
case, the plot titles are either squeezed in
near the top of the area defined by XSIZE,
YSIZE, or just above it (see LOCTIT).

LOCTIT Logical | T or F If LOCTIT is T (true), then the plot titles
will be contained wholly within the region
defined by XC, YC, XSIZE, and YSIZE. 1If
LOCTIT is F (false), the plot titles are
placed above and outside this region.

PXC Integer None The location of the lower left corner of the

PYC (set by previous plot (in inches). PXC, PYC are reset

PLOT3D) to zeroes whenever PAGE is true.
ERR Integer | None An output argument which is zero if PLOT3D
' (set by detects no errors, or is greater than zero
PLOT3D) if it does detect errors. See the user's

guide for a detailed explanation of the error
codes.




* Common blocks:

PLOT3D useé blank common and four labeled common blocks named /QQPL1/,

/QQPL2/, /QQPL3/, and /QQXYZ/. Blank common serves as temporary storage for the
image space (F), a counter for the number of points mapped to each image cell
(NP), and two temporary storage arrays (TEMPX, TEMPY), and is structured as follows:

COMMON// F(30,30), NP (30,30), TEMPX (30,30), TEMPY (30,30)

REAL F, NP, TEMPX, . TEMPY
Therefore, the calling program must reserve 4 x 30 x 30 = 3600 (decimal) words of

. ;

workspace at the start of blank common, e.g.,

COMMON// WSPACE (3600)

REAL WSPACE
Since PLOT3D uses this area for temporary storage only and does not preserve values
between calls, the calling program may access and modify this region in blank common
any way it chooses, except that values stored in the first 3600 words will be
destroyed when PLOT3D is called.

The three common blocks /QQPLl/, /QQPLZ/, and /QQPL3/ are used unly for
internal operations in PLOT3D and can be ignored by the calling program. Common
block /QQX§Z/, however, serves a vital role in facilitating binary input and
output of data points for the image space both within the calling program and
PLOT3D. /QQXYZ/ is structured as follows:

COMMON /QQXYz/ X, Y, Z, FINI, EOFT
REAL X, Y, Z, FINI
LOGICAL EOFT
where X, Y, Z are the coordinates of one data point, FINI is the value assigned
to the end-of-file indicator (-99999.0), and EOFT is a logical variable which is set

true iff an end-of-file is read. Any binary data file passed to PLOT3D by a calling

9



program should be read, written, terminated, and rewound by the special file

manipulation subroutines QQRXYZ, QQWXYZ, QQWEOF, and QQREW, respectively, contained

in PLOT3D. The calling program must explicitly set FINI = -99999;0 before any of

these routines is invoked; otherwise, FINI will be undefined and the results

unpredictable.

* TFiles:

PLOT3D uses four files named TLF, ERF, DTF, and DTFl. TLF is the unit number
of a formatted file which passes plot title information to PLOT3D. It must
contain four card images, each of which is at least 66 characters long, which
label the top of the plot. TLF is normally written by the calling program, although
it may reside on an external file. It is automatically rewound by PLOT3D at the
start and end of execution,

" ERF is the unit number of a formatted file written by PLOT3D whiéh displays

any error messages.

DTF is the unit number of a binary file which passes the‘x, ¥, z coordinates
of plot image data points to PLOT3D. DTF is normally written b; the calling
program using subroutine QQWXYZ and must be -terminated by an end-of-file written
by QQWEOF. The order of.points on DTF depends on whether enrichment (interpolation)
is selected. If no enrichment is called for, the points may be ordered randomly.
If two-dimensional enrichment is called for, then the points must form a sequence
of triangles. For a more complete description of enrichment and its effects on

ordering, refer to the user's guide. DTF is automatically rewound by PLOT3D at

- the start and end of execution.



DTFl is the unit number of a binary scratch file which is written
and read by PLOT3D if enrichment is selected. DTF1 is automafically rewound
by PLOT3D at the start and end of execution.

The characteristics of the files used by PLOT3D are summarized as follows:!

FILE AUTOMATIC READ BY WRITTEN BY UNIQUE UNIT
NAME REWIND PLOT3D PLOT3D NUMBER

TLF Yes Yes No Yes

ERF No No Yes Yes

DTF - rYes Yes No Yes

DTF1 Yes Yes Yes Yes

The column labeled "AUTOMATIC REWIND" means that subroutine PLOT3D rewinds the

file at the start of its execution aﬁd then rewinds it again just before it returns
-to the calling program. The column -labeled "UNIQUE UNIT NUMBER" specifies whether
or not different file names may reference the same unit number. Here, all files

must be unique.

Subroutine PLOT3D does not check the files for format errors nor does it
check to see if file names reference valid unit numbers. These types of errors
will generally trigger error messages and actions which are peculiar to a given

computer installationm.

¢ File Manipulation Subroutines:

PLOT3D contains four subroutines which manipulate the binary data files. These
routines are invoked by PLOT3D and also by the calling program which prepares data
i 1
for PLOT3D, and are always used in conjunction‘with the common block /QQXYZ/ which

holds the x, y, z coordinates for a single point to be written or read. The
}

11



‘routines are:

QQRXYZ (FILE ): Reads the x, y, z coordinates of one data point from
FILE and stores the coordinates in /QQXYZ/.

QQWXYZ (FILE ) Retrieves the x, y, z coordinates of a point stored

in /QQXYZ/ and writes them on FILE.
QQWEOF (FILE ): Writes the point (FINI, FINI, FINI) on FILE to indicate

the end-of-file.
QQREW (FILE ): Rewinds FILE.

As an example of the use of these routines in the calling program, consider

the following fragment of computer code which writes 1000 data points on unit 1,
terminates unit 1 with an end-of-file, and then reads the points back in. Note
FINI must be established before the routines are called and EOFT must be cleared
before testing for an end-of-file. Also nofe that X= Y =2 = FINI = =-99999.0 in

common block /QQXYZ/ when the end-of-file is read. The code is as follows:

COMMON /QQXYz/ X, Y, Z, FINI, EOFT

C--——- SET-END-OF FILE INDICATOR
FINI = -99999.0
C
C----- REWIND TAPE 1
CALL QGREW(1 ) . .
C
— WRITE 1000 DATA POINTS ONTO TAPE 1

DO 10 I = 1, 1000

N

CALL QQWXYZ(1 )
10 CONTINUE

o —— END FILE TAPE 1
CALL QQWEOF(1 )
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c
C-—--— REWIND TAPE 1, AND PRESET EOFT TO FALSE
CALL QQREW(1 )
EOFT = ,FALSE.
c
O— RTAD BACK THE 1000 POINTS
DO 20 I = 1, 2000
CALL OQRXYZ(1 )
IF (EOFT) GOTO 30
cee = X
vee = Y
cee =2
20 CONTINUE
c

30 CONTINUE
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Structure

The overall structure of PLOT3D is displayed in the following flow chart:

*Set constants

*Save the values of the arguments in
common block /QQPL1/

*Initialize internal values

*Set logic switches if windowing or .
enrichment is called for

*Rewind TLF, read four title cards from
it, and rewind TLF again

*Check for errors iq the argument list

Yes { Were errors found? |
No
| Is a new page called for? Yes |Move the plot to a new
page and set PXC = 0,
PYC =0
No
Move to location XC,YC on the current page
and set PXC = XC, PYC = YC
Are titles only to be plotted? Plot titles —
No
| Rewind DTF,  DTF1l ]
i ?
l Is windowing called for? Yes |Call QQWIND which
determines the bound-
laries of a window
No which encloses the .
data
| 1
r' No [Were errors found? Yes
Is interpolation (enricament) Yes iCall QQ2D which reads
called for? DTF and writes inter-
polated points onto
No . DTF1 '
rite error
essages on l
ERF and set Read data from DTF or DTFl and plot No )
ERR > 0O it along with titles flere errors found? Yes

L

| Rewind DTF, DTF1l ]

Return




Subroutines

LB WA

The following is a list and brief description of all subroutines contained in

PLOT3D in alphabetical order:

QQ2D:

QQCK:

QQCSIZ:

QQER:

QQF:

QGNCHR:

QQPAK:

Called when two-dimensional interpolation (envichment) is
selected. It transfers all points from file DTF to DTF1l and,
after every third point, it calls QQTRI which adds large numbers
of interpolated points to DTFl. QQ2D assumes that three
consecutive points on DIF are the vertex points of a single
triangle.

Checks the input parameters NX,' NY, XSIZE, YSIZE, XC, and YC for
;rrors.in value.

Calculates the size of characters and the distance between text

lines, for the four title lines, so as to insure that they will

properly fit in the space allocated within, or above, the plot.

Writes ount error messages on file ERF and sets ERR to an appropriate
nonzero value.

Reads daﬁa from a file and maps each data point within the x and y
axes of the current window onto a cell in the image spzce F. It
also accumulates the number of points mapped to each image cell,

in the array NP, and tallies the number of z values which lie
Aoutside the ZMIN to ZMAX limits.

Calculafes the maximim number of characters in the title lines,
minus all trailing blanks.

Packs text consisting of one character per word into 10 characters

per word (for the CDC 6400 computer).



QQPLOT:

QQPLT2:

QOPTTL:

QQPTXT:

QQREW:

QQRXYZ:

QQTRI:

QQWEOF:

QQWIND:

QQWXYZ:

-13-

Calls subroutine PICTURE which generates the actual CalComp plotter

commands to produce a three-dimensional hidden line plot.
Calls the CalComp subroutine PLOT to injtialize the plotter so that
the origin is set at a specified point.
Calls QQNCHR, QQCSIZ, and QQPAK to prepare the plot titles for
plotting.
Plots the titles prepared by QQPTTL by calling the CalComp plotter
routine SYMBOL which generates the plotting instructions.
Rewinds a file.
Reads one x,y,z coordinate triple from the binary data file and stores
it in common block /QQXYZ/. If X=Y =2 = FINI, it sets EOFT =
.TRUE.
Accepts the x, y, z coordinates of three vertex points of a
triaﬁgular region and generates a series of equispaced linearly
intérpolated points along the plane defined by the three points.
The points are written on DTF1.
Writes the point (FINI, FINI, FINI) on a file. This point
establishes the end-of-file.
Computes the x, y, and z coordinates of a cubical window which
encloses the data. It is called if:

XMIN > YMAX, or

YMIN > YMAX, or

ZMIN > ZMAX.
If any one or more of the above conditions is encountered it
computes new values for the x, y, or z axes which completely
contain the data.

Writes the x, y, z coordinates for the point currently stored in

/QQXYZ/ on a file. 1 6

e
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. External Subroutines

The following is a list and brief description of all subroutines called by

’

PLOT3D wEich are not contained in the source deck.

PICTURE:

PLOT:

PUTC:

SYMBQL:

This is a very large and complex plotting routine, adapted from
the program developed by Melvin L, Prueitt of Los Alamos Scientific
Laboratory, which generates commands for the Calcomp. plotter to
produce three~dimensional hidden line displays. This routine is
non-ANSI and rather machine dependent.

This is a CélComp plotter routine which is used to set the origin
of a plot.

This is a small machine-dependent subroutine which packs one
character-per-word text arrays into n characters-per-word, where n
is the maximum number of characters which can be stored in a
computer word (n equals 10 on the CDC 6400).

This is a CalComp plotter command which is used to plot characters.

Coding Information *

® Literals and constants:

The literals used in PLOT3D can be divided into seven classes:

1)

2)

3)

4)

the integers 0, 1, 2 and the real numbers 0.0 and 1.0 used as
initial values or offsets;

the integer 1 and the real number 1.0 used as an increment/decrement;
the integers O, 1, 2, and 3 and the real number 0.0 used in
arithmetic tests;

the integers 1, 2, and 3Iuséd as subscripts;

17
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5) the integer -3 and real number 0.0 used as arguments;
6) ° the logical constants .TRUE. and .FALSE.;
7) the integers 1 through 13 used as error numbers.

All constants are assigned values in the "CONSTANTS" section of each routine

and are described in the following table:

CONSTANTS
NAME VALUE SUB BLOCK DESCRIPTION
NXD 14 30 QQPL3D /QQPL2/ Maximum dimension of the image space
s along the x axis

NYD 30 QQPL3D /QQPL2/ Maximum dimension of the image space

along the y axis
PAGEW 8.5 QQPL3D /QQPL2/ Width of a plotter page, in inches
EXTRME 1030 QQPL3D /QQPL2/ An extremely large value
EPS 10730 QQPL3D /QQPL2/ | An extremely small value
MINXS 0.1 QQCK _— Minimum allowed value of XSIZE
MAXXCS 8.001 QQCK —-— Maximum allowed value of XC + XSIZE
MINYS O.l’ QQCK —— Minimum allowed value of YSIZE
MAXYCS 10.501 QQCK ’ - Maximum allowed value of YC + YSIZE
MINXC 0. 499 QQCK - Minimum allowed value of XC
MAXXC 8§.001 QQCK - Maximum allowed value of XC
MINYC 0. 499’ QQCK —_— Minimum allowed value of YC
MAXYC 10.501 QQCK - | Maximum allowed value cf YC
STDCSZ 0.27 QQCs1z - Size of characters, in inches, in

! the titles for a standard size plot

STDDY1 0.36 QQCsiz - Vertical distance, in inches, between

title lines for a standard size plot
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® Word Lengths:

NAME VALUE SUB. BLOCK DESCRIPTION
STDDY2 = 1.4 QQCs1z - Vertical distance, in inches, between
title lines on a standard size plot
when titles only are plotted, without
the plot itself
STDSZ 6.0 QQCs1z - The size, in inches, of a standard
' size plot along the x and y axes
ROUND 1.5 QQF —-— A rounding factor used when locating
: the grid cell into which an x, y, =z
point is stored
BLANK 1H QQNCHR - The blank character
LINE 0 QQ?LOT - A parameter used by subroutine PICTURE
sC 1.0 QQPLOT — A parameter used by subroutine PICTURE
]
STDSZ 6.0 QQPLOT -— The size, in inches, of a standard
size plot
TITSZ 4,2 QQPLOT - The size, in inches, of a standard -
size plot when titles only are plotted
XCDSPL 0.9 QQPLOT - The standard size of XC when titles
only are to be plotted
YC1 0.0 QQPLOT —_— The YC displacement when titles only
are to be plotted
NCL 66 QQPTTL - The maximum number of characters in
a title line’
NLINE 4 QQPTTL - The maximum number of title lines

All values in PLOT3D are assumed to be stored in full length single precision

words. All alphanumeric values are stored one character per word, except text

strings packed by QQPAK, which are stored 10 characters per word.
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o Naming Conventions:

All subrputines and common blocks start with the letters ''QQ" in
order to insure ﬁniqueness. In gddition, all variables inla common block which
are not used in a given subroutine are represented by dummy variables of the form
ZZnn or 2ZZn where n is a digit. These dummy variables may span more than one
array or set of names. For example, assume subroutine SB1l only makes use of

i

the variable FINI in /QQXYZ/. Then /QQXYZ/ is declared in SBl as follows:

SUBROUTINE SBl1

COMMON /QQXYz/ Zzz1(3), FINI, ZzZ2

REAL ZZ2Z1, FINI
LOGICAL ZZ22
Limitations '

PLOT3D checks for 11 error conditions. If any of these conditions occurs, it
outputs an appropriate error message and returns to the calling program. For a
description of the error conditions and messages refer to the user's guide.

PLOT3D does not check to see if the files are correctly formatted or if unit

numbers are valid. Such errors are left to the computer system.

Extensions

PLOT3D can be expensive to run if large numbers of data points are to be
read, generated, or displayed. Much of the execution time is consumed in the input
and output of data points using ginary read/write operations (formatted read/write
operations are even slower). If sufficient computer memory is available, however,

one can drastically reduce this time by storing the data points directly in memory

20



and accessing them.through simple memory reference operations. The four file
manipulation routines discussed above were written with just this possibility in
mind. It is only necessary to alter these routiﬁes in an appropriate manner in
order to simulate the binary read/write operations with retrieve/store operations.
The latter are %ogically identical to the former but are an order of magnitude

faster.

Computer Resources ‘ .

e Storage:

The object deck for PLOT3D occupies 4142 (octal) words of storage when
compiled under the Minnesota Fortran compiler on the CDC 6400 computer. To this
must be added the 3600 (décimal)‘words in blank common used for the image space,
plus buffer areas needed for the four files TLF, ERF, DTF, and DTFl. On the CDC 6400,
this amounts to approximately 4242 + 7020 + 4000 = 17162 (octal) words of storage,
some of which may be shared by the calling program.*

@ Execution Time:

The execution time for fLOT3D‘depends primarily on the number of grid cells
in the image sﬁace and the number of data points generated by two-dimensionai
interpolation. The following table_givés the approximate execution times in CPU

(central processing unit) seconds on the CDC 6400 computer as‘a function of grid

size and number of data points:

oo
poch

*Note that the CDC 6400 has up to four instructions per word. Hence, other
computers may requiré substantially more space for the computer code.
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PLOT , GRID APPROX. NO. :
OPTION SIZE POINTS CPU SECONDS
No interpolation 30 by 30 24 4.0

No interpolation S5by 5 24 0.42

2D interpolation 3G by 30 1260 6.72

2D interpolation 5by 5 1200 3.53

Sample Run

The annotated listing on the next few'pageslillustrates the control, program,
and input data cards for a sample run, along with the associated output. The
output consists of a set of plots and annotation on one page which show the effects
of various plot options applied to a single file of x, y, z coordinates. Note

that the input data cards are processed by a free form input system (Gales and

Anderson 1978; Anderson and Gales 1978).

(V)
o




XPL3DsCM50000s T35,P2. PLCT30 TEST
ACCOUNT s XXXXXXXX9XXXX XX e :

COMMENT,

COMMENT gk bk rk kbbb bk kkhnhbh b khkk kb bk kk kb kb h ok bk kb aa bk ki d kb
COMMENT.* THE ABOVF CARDS TDEMTIFY THF JOBs SPECIFY THF MFMORY *
COMMENT«* REQUIPEMENTS (50000 OCTAL)» ESTIMATE THF CENTRAL PRNCESSCR *
COMMENT«* TIME (35 SECONDS),. AND SPECTFY THE USFRS ACCPUNT *

CGMHENT.}###*##t###*##*##*#**##*#*##*#*t**#****##**##*****##*#*#*####*t‘

COMMFNT.
MNF E=CyR=7yJ,

CCMMENT.

COMMENT ##k kb bbbk bb bbbk b b st b bbb bbbk bk bbbk kb b kb kb kb kb kb bk kb kb bk
CCMMENT.* THF ARCVE CARD CALLS THE MINNFSNTA FCPTRAN CrMPTILER TP *
COMMENT .* COMPILF THF EXECUTIDN PROGRAM FQR PLOT3D *
COMMENT ok bkkkhbkb bk bbbk bbb bk hhk bbbk bk kb bk bk h bk khk kb d b h b b o
CCMMENT.,

ATTACH,BPL3D,ID=BPL3D,

COMMENT,

COMMENT o kkkbkhkk kb kb hhhkkk kbbb h bk b hhhhkhhhkkkkhrhkk kb bbbk bbbk i s
CCMMENT % THE APCVE CARD ATTACHES TME PLCTTING RPUTINF TN BTNARY FCFRM  #
COMMENT kb kb kb kbbb b hhb kb bk bk kbbb kb hhkkhkkkkhk bk kb kg ks h kb ki $ %
COMMENT .

ATTACH»BFF,ID=BFF.

COMMENT.
COMMENT % kb bbbk dkdhhh kbbb bbbk bbbk bk bk kb bk hhkk kb bk hhkk ke d kb k4 3%

COMMENT+* THF ABCVF CAPD ATTACHFS THE FRFE-FORMAT INPUT RAUTINFS 1IN *
CCMMENT.* RINARY FOPM, *
COMMENT ok ek ek ke ek kb k ko ko kb ok hhk h ok h ok k ok hkhkhhhkk b kb h bk kkkd kb kb b
COMMENT, '
ATTACH,GRAFTN,

LIBRARY,GRAFTN,

CCMMENT,

COMMENT o # thok ok 2 ok 3 ok ook ool ol sk ok o o o o ok ofe ok o o o o o o ok ok ok ok ok ke ok ok ke Xk

COMMENT .* THE ABCVE CARDS ATTACH THE LIRRAPY  *

COMMENT +* ROUTTINES FOR PL3D AND DESIGNATE THAT *

CCMMENT.* FTILE AS THE CURRENT LIBRARY, *
CUMMENT.#t*#*#*##****#*#####**#######**#*#*#****

COMMENT.

LOADsBFF,

LOADsBPL3D,

LOAD»LGO.

EXECUTE,XPL3D.

CCMMENT. o
COCMMENT o % % o e oo o e oo oo ofe e o e o s e oo e oo oo oo o o o e o oo oo o e o ol e ok sk oo o ok o ook e s ok e o ok ok oo e e ol e o ok o o

COMMENT.* THE ABCVF CARDS LCAC THF EXFCUTION, INPUT AND PLOT ROUTINES #
CCMMENT.* AND CAUSE CNNTRAL TC BF PASSFD TO XPL3D FOR FXERUTION *
COMMENT kb hkdkh kb h bk kkdk b hkkhokhhokk bk ok o ke ko ke ko d ok % 4

CATALCG»TAPEG9,RP =5,

CCMMENT., :
COMMENT ok bk kb kb ke bk bk ok ko
CCMMENT.#* THF ABCVF CARD SAVES THE PLCTTINC *

CCMMENT.* TAPE,-TAPF99=, SO THAT THF PLOTS MAY #
COMMENT.* BE PREVIEWED BREFORE BFING SENT TO *

COMMENT.* THE PLCT OUEUE., *
COMMENT g kkkkh hdkk bk hk bk skokhk kb ok hh h p p ok ok k ok k ok ok %k

CCOMMENT. ' ‘ |
CUMMENT.#*#*#***###**#*t*##########t##**###*****g&xt#*tt##*#*#*##t#ti#tt
COMMENT.* THF RELOW CARDS ARE THE EXECUTTON PROGRAM XPL3N - *

COMMENT ¥k kb kb kb kb bk kk hkhkk kk hk kb kb b hb b bk kb kb kb kb 3
COMMENT
° ‘}3
~y
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*EQR
PRCGRAM XPLANITINPUT OUTPUT, TAPEY» TAPF2, TAPFE3, TAPFSasINPUT,

e« TAPEEsOLTPULTY)

DEMPNSTRATES THF USE OF THF PLCTTING PACKAGF PLNT3D

~I0OENTIFICATION=m-mmemememcemccmmmccceee e
DATE: AUGUST 1977
LOGATIONS CENTER FCP GUANTITATIVE SCIENCE

TN FORESTRIESy FISHERIES, AND VTLnLIFF
UNIVERSITY CF WASHINGTCN
SEATTLEs, WASHINGTCN 98195
LANGUAGF 3 ANSI STANCARD FCRTRAN
INSTALLATICN: CDC 6400/CYRFR 73 UNDER SCOPE 3.4 0.5
PRCCRAMMERS: L oGALESs M.BAILEYs Jo SANISLO

DOOOTIODIOIDIOONODNCIIOOOOOOODDOHOOOOON

=GLOBAL VARIABLES==wremccrcrcr e mm s c s ct e r e e crcc e c e e e s r e =

dokk ke kok ok kok ok ok ok ok ok ok k ok ko okok ok ok k ok ko kok kb F ok k kb ok kk
* "BLANK COMMON *
* USED FOR STORAGE OF INPUT VARIARLFS RFAD ¥
* BY INPUT PACKAGE. *
* =J4SPACE= [S USED BY THE PLOT RJOUTINFS, *
ko kkokkok ko k bk okokokok ok kokok ok ok ok ke kok ok ok ok ok ok ok

COMMCN [/ / WSPACE{34KCC)> .

. NYXy NY» LBIX» LHIDE, XMTN, XMAY,

o CYMINy YA Xy ZMIN, IMAX, XRICH, YRICH,

. DFAULT, XVIEW, VYVIEW, ZVIEW, XC, YC»

. XSIlEs» YSIZEs» PAGES TITLE, LOCTITY

REAL WSPACE .

INTEGER NYX, NY» LBOX, LHIDE

REAL XMIN, XMAX» YMINy . YMAX, IMTIN, IMAY,

. XRICHs YRICH, DFAULT, XVIFW, YVIFW,» 7ZVTEW,

[ XC’ YC

LOGICAL PAGE, TITLE, LCCTIT

DEFINITINNS

WSPACE(*) = STORAGE APEA FCR PLGT ROUTINES

NXoNY = NUM3ER OF X AND Y CELLS IN THE IMAGF SPACF
LBGX = 80X CUONTROL FCR SUBROUTINE —-PICTUPF=-
LHIDE = HIDDEN LINF REMOVAL FLAG FPR SUBRMUTINRE —-PTCTLRE-

XMINy XMAX)

YMINy YMAX,

IMINy ZMAX = DEFINE A PECTANGULAR PACP*LLELOPIPED WHTCH ENCLCSES
THE DATA TC BF PLOT.cD .

XRICHs YRTICH = THF DELTA X AND DFLTA Y INCRFMENTS HSFD IN Tw(-
DIMENSIONAL ENRTICHMENT

OO0V ON

DFAULT = THE DEFAULT VALUES ASSIGNED TO ALL POINTS
XVIEW» YVIEWS
IVIEW = THE POINT CF VIFW FPOM WHICH THE PLNT TS N3SFRVED
(IN INCHES) '
Q XCyYC = LOGCATION CN PAGE OF LOWER LEFT ccoNFo nF eLOT

24
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c (IN INCHES)
c XSIZE»YSIZE = PHYSICAL STZF OF PLOT (IN INCHES)
C PAGE = e TRUEe IFF THF CUPRRENT PLOT IS TO APPFAR ON THE NFYXT
C PAGF
C TITLE = «TRUS. IFF THE CURRENT PLOT CANSISTS AF NNLY TEXT
o ' .
c A o 2 2 S o ok A ok o ko ok ok ko ke o koo ook dke o ke e ol g ol ol ok ok e ok ok ok oo ok ok ok ok ok
C * *
c . DATA COMMON PL3D1 %
C * USED FOR STORAGE OF THE DATA POINTS *
€ * *
C o e d e o ok ok ok ok ke ke ke ke 3k ok ok 3k ok ok ok ok ke ke ke ok ok ok ok ok ok okl ok e de o o ok ok o ok
¢

COMMON/ZPL3D1/ X(B)s  Y(B)»  Z(R)

REAL X » Ys 7
c
¢ DEFINITIONS
C
C X(*)sY(*)yZ(*) = THE LOCATICN OF EACH DATA POINT
C
C
C ok ke ok sk o ok ok ok ke ke ke e e e ok s o ok ok e ok e e ok ok e e o e ok ol ok ok o ke o ok ok ok ok ok ok
c * *
C * VERTEX COMMON PL3D2 *
C * CONTAINS THE LOCATION OF THE VERTICES *
C * FOP FACH TRIANGULAR REGION ' .
c * *
C ok ko 3 ok ok ok ok ke ok e ke ke ke o o ke ke sk ok ok ok ol ok ok ok R b o ok kel ke ok ok o ok ok ok ok ok ok ok
C

COMMON/PL3D2/ EX(853)sEY(Ry3),EZ(8y3)

REAL E X» EYs EZ
c
C DEFINITIGNS
C
C EX(%y%) = THE X COORDINATE OF EACH VERTEX
C EY (% %) = THE Y COORDINATE OF EACH VERTEX
c EZ(*s%) = THE 7 COCRDINATE OF EACH VERTEX
C .
C
C o s a2 ok ok ok dk ok ok dk o ok ke o ok 3 ok ok XK ok ok dk ok ke ok o ok ok ke ok ok ok ok ok ok ke ok ok ko
C * *
C * COMMON QQXYZ *
C * USED IN QQPL3D FOR ACCESSING THF DATA *
C * PJINTS AND CHECKING FOR AN END=OF=FTLE *
C * *
C o 3 2 o 3 2k ok o ok ko ok df s ke ok ok ok ok o ke ok ok ok ok ke ok ok ke ok dkook ok ok sk ok Ak ok ok ok ok ok ok
C

COMMON/QQXYZ/ ZZZ1(3),FINI»

. 7212

KEAL 2711, FINI ‘

LOGICAL 7212
c 25
C DEFINTTIONS
c
¢ FINT = . -%9999,0, AN END-DF=FILE MARK
C
c
C=LOCAL VARIABLES——=mmmemee—ccccacreccmcccc e e—e— e —————————————————————
C

INTEGER TLFy ERF, DfF: DTF1, INFy ECF»
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. DCF» EKR» C(aR), 1, Js K
REAL PXC» PYC
¢ .
C DEFINITIANS
C
C TLF TITLE FILt CONTAINING FOUR TITLES WHICK LABFL PLIT
C ERF THF ERRCR MESSAGE FILE
C DTF DATA FILE OF X» Ys AND Z COORDINATES
C DTF1 = SCRATCH DATA FILE"
C INF = TNPUT FILF CONTAINING VARIABLE VALUFS
C ECF = FILE USED TQ ECHO INPUT
C DCF = DECLARATION FILE USED TO DECLARE TNPUT VARIARLES
C ERP = FRROR NUMPER
C C(%) = THE TITLE TEXT
C Isdok = LCOP INDICES
C PXC,PYC = LOCATION CF THE LOWER LEFT CORNER QOF THE PRFVICLS
C °1.OT (IN INCHES)
C
C .
C-SUBROUTINES>=ecm e mec e cc e e ccccccr e rrrr e e s e cr e e r e e -
C
C EL
C NMLIST:
C
C
C=FXTERNALSmmmmcr e e e e
C
C QQPL3D THE PLOTTING POUTINE
C PLCT»PLOTS THE INITIALIZATION AND TERMINATION POUTINES FCR
C THE PLOTTER (LOCATED IN THE GRAPHICS LIRRAPRPY)
c QQWFOF WRITES AN END-OF-FILE MARK ON THE DFSIGNATFC FTLF
C (LOCATFD IN THE PLOTTING PACKAGF) "
c GQRFAD READS INPUT VARIABLES IN FREE FORMAT
C
C=FILES=~—mmmmmmorc e cccrrccc e rrc e r e e s e c e e -
c
C TLF INPUTy, FCRMATTED, TEXTFILE
C ERF CUTPUTs FCRMATTED, ERRNR MESSAGF FILF
T DTF ITNPUT» BINARY, DATA FILE NF CONRDTINATFES
C DTF1 IN/QUT» BINARY), SCRATCH NATA FILF
C INF INPUTs FORMATTED, INPUT FILE
C OCF CUT/INs FCRMATTED, NECLARPATION FILF
C ECF JUTPUTs FURMATTEDS ECHD FILE
C
C
C=CONSTANTSwmmemc e cm e e e c e c e r e e e c e e e c e e e
o .
DATA . X/ 100’ 3.0 ,2.0’ 3.0 ‘0.2- B4y 4-5.‘ 2,0 /
DATA Y/ 3-0’ 400’ 2.0’ 2-‘(’ 2.3’~ 3-0’ ?-5’ 1-C /
DATA TLF» ERF, DTF» DTFl» INF, ECF /
. 3 6 1, 2 5 6 /
. OCF» FINI /
. ' 1 -96999,0 /
. c/ 8%1HXs 8*1HY, 32*%1KHT /
=INITIALIZATIONS =wmm e e c e c e m e e r e r e e c e e c e e e e e e e e e - —

e NeNeNe Ne]

/* THE CALL TD -PLOTS- TNITTALIZFS THE PLCTTER
Q . CALL PLOTS QR
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PXC = 0.0
PYC = 0,0
c /% THt CALL TO =-NMLIST~ DFCLARES TNPUT VARTARLES
CALL NMLIST(3600s1H »sDCFsERF, ERP)
/% THE CALL TC -QOREAD~ RFADS IMITTAL VALUFS

C
CALL QQREAD(INF,ECFsFRFy EPR)
:
C=START=mmm—cccmccm e e mececcccmrmcc e m e m e — ————
C
N0 701 I=1l,4
GOT0(10520s30»s40)1
C
10 DO 702 J=1,8
Z(J) = 1,0
702 CONTINUE
c : /* READ PLOT PARAMETERS
" CALL CQREAD(INF,ECFsERFs ERR)
GOTO 999
C
20 : Z(2) = G0
I(4) = 9,¢C
72(5) = 9,0 ‘ :
C ’ /* READ PLOT PARAMETERS.
. CALL QQREAD(INFSECFyERFy ERR)
GOTN S99
C
30 DO 703 J=1,8
Z(J) = 900
703 CONTINUE
2(5) = Q.C
C /* READ PLOT PARAMETERS
CALL QQREAD(INFsECFsERF, ERR)
GITO 999
c
C ' /% READ PLOT PARAMETERS
40 CALL CQREAD(INF,ECFsERFy ERR)
60TN_S98
C ‘
999 CALL FL(1y 15352)

CALL EL(2y 25354)
CALL EL(3y 2545%)
CALL EL(4y 25556)
CALL EL(55 556,7)
CALL €L (6 5,8, 7)
CALL EL(7s 5s5458)
CALL EL(By 4,3,8)
DO 704 J=1,8

DC 705 K=1,3

WRITE(DTF) EX(JsKIpEY(JeK)yFZ(JsK)

705 CONTINUE
704 CONTINUE
CALL COQWEGF(DTF )
998 ‘ WRITE(TLF»1) C
1 FORMAT (8A10)

CALL COPL3D(TLFsERFyDTFs»DTF1sNYsNY4LBOXsLHTCFS
XMINy XMAX g YMINg YMAX o ZMIN, IMAX,
XRICHs YRICHyDFAULTsXVTFWy YVIEW)S
27 IVIEWS XCor YCo XSTIZESs YSIZESPAGE,TTTLE,
‘ LOCTIT» PXCsPYCy FRR)
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701 CONTINUE
o ' '
o /* THE CALL TO =PLOT{0»0,999)= TERMINATES Tt¢
C /* PLCTTER
CALL PLOT(0»05,6G9)
ST0P
END
SUBRCUTINE FL(I» I1»12573)
o
c
C=PURPOSEem—=mm—mrccc cc e e ccccmccemcerc e cmceme e — e e e e LD L L LD
c .
C CALCULATES THE VERTICES OF EACH TRIANGULAR REGINNMN
, C N
C.
C-ARGUMENTS ----------------------------- ——emrecr e —————— e -
o
INTEGER I 11, 12» 13
C
o DEFINITICNS
o
o I»I1512,I3 = INDICES :® FOR THF CALULATIGN QOF THE VERTIFES
—e.C ’
o
C~GLOBAL VARIARLES==mcrrrcrc e cc e r s s s s s s s momc=w —- ———— e ————-—
o
C NOTE: FOR DEFINITIONS REFER TC MAIN PROGRAM
C
COMMON/PL3D1/ X(R)» Y(8))> 2(3)
REAL - X9 Ys 7
o
¢ .
COMMCN/PL3D27 EX(8s3)Y,EY(8s3)sEZ(P,3)
. REAL £ X» EYy 4
C
o
C=STARTew~ecraa=x ceerecre - o e e e e —————————-
o
EX(I»1l) = X%(I1)
EX(TI,2) = X(I2)
EX(Is3) = X(I3)
EY(I»1) = Y(I1)
EY(I»2) = Y(I2)
EY(I,3) = Y(I3)
FZ(I,1) = 2(11)
FZ(I»2) = Z2(12)
EZ(153) = Z2(13)
RETUPRN
FND
SURKDNUTINE NMLIST(INDXsNAMESDCFsERFy» ERR)
C
o
C=PURP(OSFror~mrrr e e e es s cr e ccr e e == ———e———-——-— et ———-
o : o
C WRITE DECLARATION FILF USED BY FREF=FNRMAT INPUT ROUTINES
o
c -
C-ARGUMENTS === —evrmce e e e - - - - ————er e
- C
INTEGER INDX» NAME, OCF» ERF» ERPR
Q f}E;
o . ~
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c
c DEFINITIONS
c
C INCX = STARY OF VAQIABLE STOPAGE IN BLANK COMMNN
c NAME = 1/0 LIST IDENTIFIER
c DCF = DECLARATION FILE
c ERF = FRROR FILE
c ERR = ERROR FLACG (REMAINS O TF NO ERRQORY)
c
c
C-EXTERNALS===mmemm e e e R Y
¢ 3
c QOINTL FREE=-FIRMAT INPUT ROUTINE TO PFOCFSS VARTABLFS LIST
c
c
C-STARTemrcmre e e bt et
c
REWIND DCF ,
WRITE(DCFs 1) .
REWIND DCF _
CALL QQINTL (INDXsNAMF4DCFyERFy ERR)
REWIND DCF :
RETURN
1 FORMAT(
o €E2H INTEGER_ NXs NY, LBOX, LHINE
«/62H REAL XMIN, XMAXy YMIN, YMAY, IMTN,
o/62H IPAY, XRICHy YRICHs, DFAULT» XVIFw,
o /62H YVIEWs ZIVIEW, XC» Y€, XSTZFy
o /62H YSIZE
o/ 62H LOGICAL PAGE, TITLE, LOCTIT
o /62H $
o /b62H %
END
*EOR
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/%
/* INITIAL PLCT PARAMETERS #*/
/% :
" XMIN = 1,0y XMAX = 5,0y YMIN s 1.0y YMAX = 4,0,
IMIN = 0,05 ZIMAX = 15,09 ¥RICK = 0,05, YRICH = 0.0%y DFAULT = C.0»
XVIEW = 5,0y YVIEW = 13,228, NX = 20, NY = 20,
ZVIEw = 30.0» ~

LBOX = 3, LHIDE = 2 %
/ *
/* PARAMETERS FCR PLOT 1 */
/ *
XC = 1459 YC = Fo,0p XSTIZF = 2,09 YSIZE = 2,0y
TITLE ',QFQ’ LOCTIT = ,Fo %
/ *
/* PARAMETERS FOR PLOT 2 %/
/%
XC = 5,0, LOCTIT = .T. $
/%
/% PARAMETERS FOR PLOT 3 #%/
/% :
XC = 3.,0» YC = 3,5y XSIZE = 3,0 VYSIZE = 3,0» LOCTIT = ,F, ;3
/* :
/* PARAMETEPS FCP PLOT & */
1%
XC = 3,09 YC = 1,59 XSTIZF = 5,0 YSTZIL = 1.0,
TITLE = .T. %
*E0OR
*EOF

gn
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